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Abstract: In recent years, researchers focus on 
treatment of wastewater using low-cost treatment 
processes. Several studies showed that using effective 
microorganisms (EM) is a promising technology in 
treatment of wastewater. However, the treatment 
mechanism using EM is not clear. In this study, the 
effect of EM towards several pathogenic microorganisms 
was investigated to examine its ability to inhibit their 
growth. The results showed that EM has the ability to 
inhibit the growth of pathogenic bacteria such as 
Escherichia coli, Pseudomonas Aeruginosa, and 
Streptococcus Faecalis; while no effect was detected on 
fungi that were examined.                                                                                                                          
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I. INTRODUCTION 
Biological processes for wastewater treatment depend on 
using mixed communities of microorganisms, including 
bacteria, fungi, rotifers, and possibly algae. Domestic 
wastewater contains a wide variety of nonpathogenic and 
pathogenic bacteria. Among these pathogenic bacteria is the 
genus salmonella which can cause disease in humans and 
animals [1-2]. Fungi can be found in wastewater, but their 
presence is undesirable. Fungi are multicellular 
nonphotosynthetic plants and most of them are aerobic, but 
anaerobic species are known. Because of their different 
cellular composition, fungi tend to predominate over 
bacteria in wastes which are deficient in nitrogen or low in 
pH. They also have relatively large filamentous shape, so 
fungi tend to settle poorly and are thus difficult to remove 
by sedimentation [3]. Several studies showed that using 
effective microorganisms (EM) is a promising technology in 
treatment of wastewater [4-6]. EM is a liquid solution that 
was developed by Dr. Teruo Eliga, Professor of Horticulture 
at the University of the Ryukyus in Okinawa, Japan. Several 
studies showed the ability of EM to treat wastewater. 
Chemical oxygen demand, ammonia, phosphorus and other 
pollutants were reduced using EM [4,5]. A previous study 
by the authors showed the ability to remove salmonella from 
municipal wastewater when treated in anaerobic sequencing 
batch reactor seeded with activated EM [6]. However, to our 
knowledge, performance of EM towards pathogenic 
microorganisms has not been investigated yet. This study 
aims to show the effect of EM towards the growth of some 
pathogenic microorganisms. 
 
II. EXPERIMENTAL WORKS 
In the present study, a microbial analysis has been 
performed to investigate the effect of using EM towards 
some pathogenic microorganisms (bacteria and fungi). The 
species of microorganisms examined were:  
 
(a) Bacillus subtilis cells which are rod-shaped bacteria that 
are naturally found in soil and vegetation. [8] 
 
(b) Escherichia coli (E. coli) which are rod-shaped 
bacterium that is commonly found in the lower intestine 
of warm-blooded organisms [9, 10] 
 
(c) Neisseria gonorrhoeae which are species of coffee 
bean-shaped diplococci bacteria responsible for the 
sexually transmitted infection gonorrhea [11] 
 
(d) Pseudomonas aeruginosa which is noted for its 
environmental versatility, ability to cause disease, and 
its resistance to antibiotics [12] 
 
(e) Staphylococcus aureus which is a facultative anaerobic 
bacterium that is frequently found as part of the normal 
skin flora on the skin and nasal passages [13] 
 
(f) Streptococcus faecalis which is a spherical bacterium 
[14] 
 
(g) Aspergillus flavus which is a fungus that grows by 
producing thread like branching filaments known as 
hyphae [15] 
 
(h) Aspergillus niger which is a haploid filamentous fungi 
and responsible for producing extracellular enzymes 
and citric acid [16, 17] 
 
(i) Candida albicans which is a fungus that is normally 
present on the skin and in mucous membranes [18] 
 
(j) Candida parapsilosis which is an emerging major 
human pathogen and it is now one of the leading causes 
of invasive candidal disease [19].   
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Figure 1: EM Sample 
 
All microbiological analytical methods used during the 
experiment conformed to Kirby-Bauer Method. 
Antimicrobial activity of the tested samples was determined 
using a modified Kirby-Bauer disc diffusion method [20-
22]. Briefly, 100 μl of EM was grown in 10 ml of fresh 
media. 100 μl of EM suspension (Ministry of agriculture, 
Egypt) was spread onto agar plates corresponding to the 
broth in which they were maintained. Plates were inoculated 
with filamentous fungi, Gram positive bacteria, and Gram 
negative bacteria, then the diameters of the inhibition zones 
were measured in millimeters. For the disc diffusion, the 
zone diameters were measured with slipping calipers of the 
National committee for clinical Laboratory standards 
(NCCLS) [20-22]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
III. RESULTS AND DISCUSSION 
A Performance of EM towards pathogenic microorganisms 
 
Table 1 shows the species of different microorganisms used 
in the experiments, and their types whether they were 
bacteria (gram positive or gram negative) or fungi. It also 
contains two columns, one is called Tetracycline 
antibacterial agent for bacteria, and the other is called 
Amphotericin B antifungal agent for Fungi, which were 
used to show the diameter of the plate that the EM had an 
effect on. The last column shows the percentage of removal 
of the pathogenic microorganisms, by showing the 
percentage of the effect of presence of EM towards these 
microorganisms.  
 
The percentage of removal of bacteria was calculated using 
equations 1, while the percentage of removal of fungi was 
calculated using equation 2. The results showed that EM has 
significant effect on the removal of bacteria used in the 
experiments, as shown in figure 2. It is worth noting that 
Escherichia coli, Pseudomonas aeruginosa, and 
Streptococcus faecalis are the most species that can be 
found in municipal wastewater [1]. Thus, EM can inhibit 
some pathogenic bacteria, and therefore can work as a 
disinfectant. This can be due to the presence of Lactic acid 
bacteria in EM, which produce lactic acid that is considered 
as a strong sterilizing compound, and suppresses harmful 
microorganisms [23]. On the other hand, EM didn’t show 
any effect towards fungi.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Effect of applying EM to the pathogenic bacteria 
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Percentage of removal of Microorganisms 
= (Inhibition zone diameter *100)/ 
(Tetracycline antibacterial agent) (1) 
 
Percentage of removal of Microorganisms 
= (Inhibition zone diameter *100)/ 
(Amphotericin B antibacterial agent) (2) 
 
 
IV. CONCLUSION 
Effective microorganisms can inhibit the growth of 
pathogenic bacteria, while it cannot affect the growth of 
fungi. Thus, EM can be used as a disinfectant. Consequently, 
EM can be used as a polishing step in wastewater treatment. 
Further researches should be performed to indicate the 
feasibility of using EM in effluent polishing. 
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